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A o v 7l -S-^ (33)^-, £6, £7a 5* £7b°fl 44 44 £<y Hfl#^7> ^4 fsj^ 4-f 3 ( 2 2 

5)4. ^7) 4*3 tfli ^HlsJcH oj 0.3 s_<g ^oj^ ^.ogjg * = <goj $o| ufl^ ^0.3. g -fiB^r 

*£4Tr 134 (222)4, ^7H 451(111)^ ^-f S)7fl ^S|<H 44 ^ 7 flS. 33444 ?1)5H 
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a*. ^71 afl*^^ ?l)eH(34)4 Sjg* 7)1447) 4*11 4?1 43*1 -frSl (33) ^4 *%=* S^Hr ^af- 
•§« (510)7> 414*1. -*7l SES.^a.s ^ -ft-frs)^ 4*j i.<a^ = (130)3. 7)1^4<H 4444 *34.° 

a ol*4a4 44. 6 1£- *3£4* 44i447l 44 7i#a4, 47] ?i|»iai^^ «l]#4fe £<a a#^<>i 471 

£°j^ = 4 *°d£44 S.4 3M4 &* ^-f (ofl^Cfl, *|*44 fio?. 4#4fe ^ <H1^, ^"71 = 7> ^ 

^fl-*fla sj^^H, a*. si^o] ^^(ofl^tfl, i^o.s si#4fe ^"SH^ (520)1- f- «fl Jf 

sfl^sfe D vl:^^ i^^-g- ?-^*H ^71 = (130)7 r £#^^3 -B-<&4?1 3^ ^4°J^1 i^-t 
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f^l^SS #4 ?l|eH^ -§- 6 147fl 7i)<H^ ^ s^tf. 2, fit f^Tj -B-y(32) m<Hl fil£ 

-fr^ ^^47171 fl«--8-£a av-§-si^ 30) o>q^ ^71^44 ^ ? fle|oi7> aj^ajfe 4«fl # 
^7-| -s-ys] ^-oj-oi o.s. ^^4^- •s-S-tt ?B^°1 4^1^ 7)l<^7l^a ^<>14. -*7i 
«tt ^Bl-Bl(TCU)^ ^o)f ^ ^HS. JLE j 7 |. 5.^(511)1. 4^A| ? ife ^£o)i 44 a -B-^-g- 7i)<H4fe 
5! ol 4. 



4471, $7] t> 44 ^ -fHsW i^4 0 J^a ?fle)«>i^* 1^4Ji ^-f^l ^7Ht ji^47U ^7H# 

sl^^i ^4 <H* lOOrpm^a ^^4?lal 7fl5l^^* lOrpm^-a Sj^A]?]^ s)^e|| $ 

7lolfe 33.i50r P mAa ^^144(£ 3a#3:). 4* 4*4 [^r44 i5]°l cfl , a4 , a 4*4 24.H44 •• a| 

^l u o v *M 4^1 4a, " -fe *47ll1HMt 4 D 1*H, lo = 2.0857 °d) 



Ct4^ 15] 



»K- ib 2.0857 



sl-S-^ 0 ! 33.150rp m o.a 3344. 



- 8 - 



5^^444, 44 7f)EH44 344£# lOrpmofl^^r 



•44*1 10-0335600 



£4, 44 47H4 lOOrpm^-S- 44 ?fl5H44 344£* 10rpm<>i]7TT lrpm SL3. 47>444, 31. 

671rpm<>l #34<H 4 1.479rpm°l 44^H "£4^ 0.1409 4 7)- 4-^ l444°l o|i=Lo144(£. 3b%3i). 44<4 
44 ?fl£H4 Sj^^t^r lOrpm^.5. Jl^m*!) ^7}o\^\ 3]44£» 100rpm<>114 lOlrpm-2.5. 47W44, 33.53 
Orpm^l #34°1 4 0.480rpm°l *7|-*M ^*}7\ 0.043 4£4tt 24"£4°l o|4°144(£ 3c424 



^-sv 44 44, a. 413°] ^^^i 7 |^, ?fleH 344 ^ ^ ^.^^^4 ^7)0] s}44 4sH .34 2 

4 444^-§- -f-sH 4#4# *«444. aeu. nno\m 34444 4*1144 t£4 434 % »i 

£*I444, 444. 4^44 « ^7l^7> *W« 43W4 44 4447} 34444 4^444 5)444 ^71^^ 
3434 4£t «1. 44 4444°fl 444 3J4440.3. 3330] f<!)44 ?ti444°1| 3434 -£^4. £ £ig 

°)144 444 4sf 44 7l)444»tl 444 3434 €34«)144#* 4444 444 334t1] 444^ 

*§E||iL 44 42.3.4. 4^44 *3 *#«| 7fle]<H 344£ 4I47> 7Hr4 344. <4]^itfl, 150HP4 434 

44444^ 0} 90W ^io| ^ Xi4.(^jlS., 444-°-3- 3 4444 f>4444 

€434 ^^S}7fl 1) 444 44 44 ^cJ-^^71^ 44^ ^#34 445)^ 4444 3444°11 ?itW. 



on, 4 ^oii 4^ 44444441 444 4^443. 44. 

£44 44 £34 444444 44*1 444 44444 7fl4£44. £ig6|A] n 0 4 4*'?jl4 f-S) 434^44 
^44 3434 47>44 °g344i, 2004 4"4 £2 ^ £34 4^4 444 44444, 300 4 4 

*4 444, 0.^]JL 3604 44 4 4*4 444 44#34 444°1| 4444 44 #3^£- 444 344. 

47) ^4(200)tt £24 444444 4114 4^4 7MJ1 $14. °d^^(^^)(110)i 2)^ ^11 

^7H (210)4. ^7H (250)4, ^71 ^1 ^7|<H(210) ^ A j-7) ^|1 ^7|<H(250) ?i 

oil pfl7l)sloi 5|^^# ^g:^ 4^ ^1 71 <H (240)4, #71 *m-8"87H# ^14471 ^l*Mli 7B si <^ (230)4, 

^71 ^11 7|Bl^# 51^^171 4 t£Sl ^-^^ 7)1^-4^ 71)^^ ^-^(220)# ^B|«:4. 



^71 ^#^-(330)^ ^ ^-§-^(310)01 ^"71 €^(200)21 4l «g7H (250) ^#4"^ ^2:5. <S 

1€ ^12 ?l|el<H(320)4. #^^(360)ofl ^3 ^12 ^71^(350)4, ^7} ^2 ^-§-^(310)4 €-e)-^4 

4^4 ^112 ^7l<H (340)4, ^71 ^12 7fleH °H sl«fl 44sl t> l 31^4^ ^7l 42 #7]°] (350)^ -§-^4 #t 

4fe 22: 1^ -B-Aj 7) o1(330), #71 42 ^7H (340) 4 Aj-7] ? fle)4 ^-§-^(310)4^ ^44<^ 4*4 

^4*4# ^1^4^ ^4«^a1(£444 ^)4.44 42^714(340)4 5^4 ^15)4 44 ^12 ^ 
4-§-4^r ^^14^ 4*4 44-S-4-I- ^1^14^ 44« eHoia(£A]s]^ ^144. 



^4°i,47l zd#!Ln°)3.7} 4^44. #^^(360)4 s}444°l °J^^4 si^**^ ^4^ *44°1 4<H 4* 
ol 444711 4^c)i, oinjH^ 44 ^2711^^ (3 2 o) 7 > ^7]o] 4s 44 ^12 ^7H( 34 o)^ sl^^ 
42 47H(350)7> f-§-7H7V 44, oi^-44£.s.^i, 4^ 44^ 44^-14 4 s 51^4 44. 444 
471 ^443*17} 4-^44, 471 *)12 ^7H (340)4 47l ?HeH ^4(3l0)ol ^44°1 5]*4i4 *H 
47l #^4(360)ol ^44-°-S. ^44^ 4*°1 ^44^4 44. 



£54 44 £44 444 4^4*14 ^4^H 44£°li, £64 47l £54 444 444^1 £34 4^4 444 
4^471 44 7fl4£°H, 44 £7a ^ £7b4 47l £64 #€7) 444 44£°14. 

£4°H4 1104 °J^4, 1204 £34^4, 1304 2104 ^1 47H, 2204 -§34 44, 2214 #34. 

2224 134 t^, 2234 43^1. 2244 ^ >Hl£, 2254 €34 444 2264 €3444 2304 ^1 7fl2H, 24 
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0£ 411 4^7)4 250-8 411 ^7)<^^0^ 4]2 4*4, 320^ 412 ?1|hH, 33^^12 4H07W 340 

* 413 %7H, 3508- 412 ^7H, 3608- #34, 410-8- ^444 4208- £4«s)lolH, 430-8 ses. £e) 

5108- fit HJi. 5208- 5308- 43 leW = !«, 5408- 3#bIM4. 5508- #sfliiOl J= >§« 5608- 1 

AH *«. 5708- »Hfl|i "1-4 5808- "Utt^ 1«, 5908- <H 44 el] o] q , 6008- 44*15)1 olH 6108- SSf- 
31 (TCU). 6208- « sflolH £341. 6308- #344. 6408- 8-S44, 6508- 44 660 £- i^f ^ 

4*44 44<fi3H4. 



£5 £7<>ll £43 44 4°1, £ t^ofl 4&44 1 S4#4 <a^^(H0)<Hl 1^(120)21 ^^o] 

°1 5U4. #7l £a^BiEi(i20)^ 441# nB7fls. # 34 444^r £b)e] €el*)# tfl^sKa &4. £^5. 

(130)fe #7) ^BlE) Jgi44 ^^51 Dj Zl #^g-# 1^0.3. 411 47H4°1 44 ^HlE) 3444 4144. 

#£*! -H-y (220)8- 571)21 #347} 44 #4a] 7J (224)4 <S4s)o} ojo.^ 47I #7) 411 ?1)5H2] 44 ^# 
4°] 41£|ji #7l ?i)elol^iflfil 4^4-°-S 411 ^7H^o] 4444. 

411 47]<4 (210)7} 3444 411 -fM§7H (240)71- 33 S) <H ^1 $7W(250H 443ir4 #7l 4ll 4 

^7H (240)7} -8-71 411 &]o\ ^ 411 ^7H 4<H] *144 44|# 444*11 44 S)7] nfl-g-ofl, 7l43-°-£. #7l 4ll 

■$.7)0) 3 £440.3. 343 ol 44344 #71 4li ?fleH (230)4 3444. 

°lfi}^°), #7) 4U ?fleH7} 34(4U ^7H 34444 4^4 #4.°-3.2) 34°J)sl4 #7l 4li ?11b1<H^«H1 <& 

44 4 (224)01 €434444 571)3 -§£71-1 #4##4?| #£71 lflJf3 44# ^ 7 >A)7lfe ^4^# 44. o] 

<4 #71 #£t] #y ^43 -B-<a-oi 47fl£of| £^s}41 34 e|<4» 3444 3.4:0. ^44 3014. 

a«34. ^Hl-£}(TCU)(610)2l 4l°H 44 is)£ SEf-iE) (430)7} 34441 34, zl<H| g^o) fl^ ass. 
«« (510)21 5L3 (511)7} 3 £444 a))#44| 34 a «fl#%=H 44 #71 411 ?« 3) 4 (230) 3 3 445.7} 

1344. 4, £ 44<>W4fe #£7-1 4^3 444 41440-3.*) n34°l 3434 &4 4H 71)443 344-£# 
4l44^r 40)3. 

4 4^8- #44 44 ^"8: 4ll £7H2l ^£^4, *4 4ll 7flel«Hel s}£^ 44 £#017} ^7j- 

sl £^ t>4. 



S&«. ■& ^-8 #71 f£7i -fry (220) -¥-El Hfl#Slfe #71 ?It1i(5io)l f-4^ 4*1 ±<£% 

= (130) i-°J4°J^S. £7}£)£.^ #71 ilJ^H ^ < g4 0 J°flfe 4lHt« (520)# ^*H, #7) #£t| 
S.^El Hfl#^ i^o] i^- :2.<yjga^o. s ^. £s)£ s.sH *>*o] 7^ SEfe ^f-S) 0 ! t£7-j -fi-y o.S.JfE] 

s#5i^ .sl^hoii ^-asife £s)i ^-a^4 ^7i4 &-§- ^-fife #71 iL<a^H7} ^4 #eds. ^si£ 

4^, 4*4 s^^4 #7) #£t! -e-ysi 31 £^7} #±.s)o\ ±<£s.%%°] ^-44 ^-f°H4 3 ^4£2i i 
4* c-i |}«a4°l £L*4£4 ^flel^ 3£* 4H471 2)sfl a^s)^ (-8-^)4 ^^4fe 43 

<>1 SI 4 



neU, #71 34=^2] ^li ^7]<>1 (250) ^8: £^4 ^4^-2] 4)2 ?| e) °\ (320) , ^4(310)4 i#4°J ?2S °i 
^44. 

412 ^7loi(340) ^4 #7l 412 7fleic>i ^-^4(310) 4°fl^ ^4^ a l ^fl^fl^*H #i?t«l 4^-£ °J4§- ^l^ol »<>l 
^•el-f 44£4 144?ii, 412 %7H (340)4 #7l 412 ?1|e1<H 7}oio)i^ el ^1 (370)7} ^4=14 Xl^- 
^, #71 412 ^7]oi(340) ^« efl^l 3(420) 7> <g*|sW jfl4. 44*1, #7l 44« elMa 4^-44, 

4(360)ofl °l7}sl^ 214^01 oj^^3 4444°fl «fl4°1, f4^°1 44 d l 444^4 44. 

#71 ^4#e1 ^1(370)7} #-§-44 #71 412 ^7l<H (340)4 #7l ?11^<H ^4(310)01 «i4lS. $ 

^s)7l is-ofl, #71 #^4(360)^1 °444-°-S. si£4^ 4* d l ^444 44. 
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£#°fl 444?! (410)4, °BTf^ > g« (580)fe 4^42) 4«M fi)SH ^ 44°1 4^144. aeU, 47| ^7) 

<H(340) 4 ^ 47l 44iL3 o la(420)3 H» (600)4, 4?1 ^<&»l»(580) ?M4 44 <>i4#* 0 l 3 (590)4 
^b|a)^ 34^3 #4-4 44*1*1 4£ SJ4. 3=4, 47l £<^H(130H tfejUeW « *« (530) 

ft 4*143 (130)2) 43°1 0)^0.3. 4444 444 >>I144£4 *H u W 

44. aajji. 444 aj^i^Tfl 44471 fl*n4 efl-fiHWiH (540)» ^hHS ^ °Hr<4 i*v «l|#zlMc|(54i)fc 4 
7] (130)414 444 S44°l 444*14 24 iH)#5))olE](543) 0 fl 4 : §-44 47l 24 

(543)°H4*r 444 3L**M 47l S3*i»H3 (120)4 444 0 J°fl 4S44. 



44 ££#3(TCU)<1 #14 t^liiolHta (550)^ 4421 4-E7) 43*H £444. 1 ell «1 •§« (560) 4 44 
43 a^ 7 | £3^3(120)21 4-g-4#4 «1)44#4 44<H(4, 47l 4444.2.3. j2.<£4 ^44:2. 47l ui)44# 
5.3 £<a4 444), 4»HH #e|4» 4^444. aeU, £#°1| £4€ 4 o l^HJsi(570)T7 5.111421 4^4 



471 ^Sf-el(TCU) (610)4 a vfl^-ofl *4*°M 4H*W £ iSI^t 545.4 4t21 4a>i 

#4 44<"1 442] ^^^-Efli- ^Aia ^34#4 ##30] ^3.3. ^|«h«:4. °fl«tfl. 47l €Sf4(6io)4 
«4Ma 4444(620)3. t114 0 '14# 444°4 « 4^°fl «1^14£4 #4«1* 47H3 *l|-§-§J4 444714 

4344(630) ia1S.4l4(650) ^ iSf £4444(660) 42) <g3&4 #44< J 1 3321 #^al-i 444^, ^ 

s]H S=4sle1 (430)3 ^4^# 71H44. £4. 4£44 (640)3 4344 *)]a4°l 443 4443W4 44^ 
Si 4£44°1 «I444 4^4 *)H44. 



£4, 4421 4*84^3 ##*|# 2^0] e^fe ^i(1?t|, ffl£ ^- )0)1 ^ t,|ej *iH 4^1 £i=4 

3(TCU)»1| 4711*11 4* 44«4 °14*I4 4421 4*I4 < 846II# 4#44 #43 44 44*»<H4 4£ 51 
4. 

5L8£ 471 £42) 4 43 0 1l 4« 444 #44*14 4efl3 #44*1 421 444^4 H U4 ^efl = £ol4. £^14 
nans* 4^44, 4 4^21 aH^# 4^|7> 44#^*I4^-e| s4^^^14^ =m=L^M 444^8^44 ^J4 
#^oi) tn^. ^^oj ^^an- ^ ^4 45.3.4 ^eflfil #44*1 (54^.3 ■S-44) , i «H 4 15 ifl4 20% 
vflsis) ^4^)4 »44M4. 4 5 ifl^l 7%s) -344^4 44^1^4 4 4 &4. 

zLelai, 444 4 4^21 ^ t^4p ^ife, ^ ^-^^ofl 4-«€ 4^4, 44°ll 44 44^1^ 444fe 5. 

^^fe 7l7H ^44 4 Slxr ^5.3^1, ##^1 ojsloflt, efl^cfl ^M], 71^4, 44. 4471 4°fl s. 

4 ^44444. 

4 4^4 444 4^1H1 ^5 344 -£44 JSia 4eJ«fl4 4^471 ^«fl ^1^4 ^<>1 4M4 4^1 4 4^2) 7l 
4^1# iL4 1M1 oisfl^- ^ ^£-4 471 TiiA]^ 5)01^, ^. ^ $] 714^ a>aj.^. 9}<H4^l ajfe ^<$*\ 
cm?}*] ^14, ^ #^°1 7>444fe 4 4^«^1 44fe 7l**«M4 4421 4^4 7>4 4°l|7fl xi<H 
45-3, ae14 «15H7W ^144, #^4 « #^4£ 4 4^2) ?)el#$H 44fe 5} 0 14. 

4^2) s.4 



4 t^i 4€- 44#47l ^ 44444*14 ^s^H 47)1^^1 >S4^53 A>^7l-444fe Mir $14. 
tfl, 7}442l ^4, 4 ^14^444 ^34€- 4^14^ 4^ % ^7}% 0 A 4t)1 4°ll 7l44fe 4^3, #44*121 44 
(l. 2, 3, 4, S 54)°fl tfl4 44^14 4S 44 i«^<>l 815471 *4HMI, 47114^1^ 4 ^1144^3 #44*144 « 
£3 ^7)14°! 71144^4. a el 4, 4 43#, 4444°fl 444 e<=*4*l2l ±=S?|<H2l #^453 2.€- 
4441 tflsH ^44 #4al« X144 4 54711 €4. 
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€• tt'SH 4^4^ f-°!H JL##o.3.2l ^^A)ofl ^£)SJc} 7 }^o] lAgU, <?}*114 <&#^ 

34 £S#6|S*I ^^^^ofl 145 »gj.fi] ^gfl = £ jaaj^. 2)33 g^H]* ^.^(stepless) «.S 1]?*}£S*1 <?8 
*i#3-§- tf#*l7U <as.iS.l- 3#4^ 5flfc &4. 

usu, 7H*I^ ^^^^21 <gj|4f- $4*1 ^44M4 ?ss. 

<>1^-°14 sa«H ^l^-al-fr-S- £4» #^4. 

(57) Ufl 
St 11 * 1. 

^•§■^£1 2]^^* ^.2.3. «**Ma*l *dt4^ ^-#£#7|o|) flo^, 

(a) #7l ^-f <?11€ *J7)<4 

(b) #7) ^7]o]s.^ gg^-fr AS ^*l£l4 n aj^MMI #7] sjf-^o) $ 7 ] 
<4 

(c) #71 ^7]<H ^ #71 $7H QcQ ^s. ^mS|7fl #*lS)<H ofl 7 fl^^ ^7l<H; 

(d) #7) 4^2) -fr#7lol# 444^4 ^-71 &)e) ij}7H4 ^3 O.S. ^^7^S>7fl -^SH, J3. Sj^* lfl4 
f-^ofl #71 ^d7H 31 ^^ol ^f-^ol ^7] #7}o] 3)4^4 ^7l)S. 3)44tt 7fleH; * 

(e) #7) 711 el <H 21 *«H*M 44 £#44 
#71 7flEj°14 4<H44 

(e- 1) £«) ^ 44 a ^4-341 oj<l4 ^-71 i^-g^t- *«B #71 4-f4 ifls. ^°J4 

-2.<a°l §W m*-? ^5.^> ^e^KE^ -s-s^ #7i 47H si^^oi 4-fsioi %7ts. 

44 #4 ffleH 34^4*7 INI s^s^l l^-s)^- ^ #7) sg ^-si-si £-as}4»(l 44 #4£-§-444 

(e-2) #7l fc$*i <l<H Bfl-fr^ ^h]£]oi ?lle|ol2i ^hsm 2i*|) ^-71 #44 ^yifl2i -frs* 
244te ^tll; $ 

(e-3) #71 ?iflil -f «B -B-#e)^ 4%=^ 2:44Sr ^Sl-S-ell- ^ulsH, 

#7| ?flel<H2l S14^rE ^44, #4 -^7)0]^ ^7} 7l)e|ol 7V21 S^^Bl^l 44 #7l 47M4 #7l^7lol 

^•21 ^^Hl7> Jf#0.£ ^S}-£1^ ^cj^^7l. 

•y ^^21 3)^^^- ^o.s ^^4^1 ^t}^ 4^-8- €##^H 5a°W, 



(a) #71 <g^^ofl Tfll ^7H ; ^71 »ll ^7HS.^El 3)33* ^*^4 ^51^4 *^5.S. ^^1S)^ $ 

1 %7H; ^71 *j|l 4J7W ^-71 ^1 ^7H ?.H1 #H Al^S)7ll ^^ISlOl -g-^^^ i<7l|*Rr 4^ ^1 -fr#7l 

"H; #71 4^ t)U -e-^7H# ^1*14^1 #71 4l % 4l %7]°]<H- o.a ^^71-^4^1 t^sh, a 
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7 ftl 44°) 471 xii 47H 5)^44 



334 vflS] ^H-S. 47] 47]^ 44°) 4-f-SM ^7] XH AJ 7 )<H flfS 2)44*r ?HHlo1; * 



(b) 44 41 3 'Mf. f-Sfl °J7V^^ tflSH fif #7] 4444 4*4 44^r 

44. 

(c) §B»3(TCU)4 4^s) ^u)^ji flo.^, 443 -g-^^Eflofl tcj-ef ^<a- « 47) #^4 

44 443 *)i4444 *iH4^ *w 444 £444 

4?1 443 ?ne] si 5)^d^£i- *)H*M $) IV ^<a4, 

£<y ^°J4 ^ «i)44# a shhio)] ^n)*u 5a.°4 471 iL^i--a^-i- y«j 47) ms. #<y4 jl^^i 

44 *f)l <>) S)444fe 4*H 3 ^5)7)1 143 XT g 42:44, 44 ^ 44) S) #<H1 ^^§1.^1 

444 *)l44^ *37i 4|J=S 4«14*r #44 

44 -B-^fil ±«a «l]4^o)| ^Hl£H ^-71 *)ll ?l|eH3 5)34 *}°]i}7} #n $7} #34 -R-=§=# £ 

44^: « 

4 

3. 

XI 2 4i XI *>)*), 

S-Q^Z. 4<a4°J<H) ^lata* d) ^3444 #7) ^flT) -fr^ «l)tS j2.<ao| s.^ a^ 7 ] i^^n^S. 

£444 

44*4. 

XI 2 4»U SH*), 

44 3*4 

n ^f-^o) ^-71 Jf£44 443 x)i ^7H ^e^a f££ <g^€ *I12 7j|eH ; 
^•7) a)^ ^12 ^7l<H ; 

^7] X| 2 ^*^4 ^Hl^-4*^ ^^1^ X12 ^7loi; 

^71 X12 7ll^olofl 4^151^ 471 Xl2 ^71<>1S. -§-3£ 4t4fe 2S 1^ 4^ *l)2 -S-^71<>1; 

47] X)2 ^7H2i-^-7l 7112 ?1| 5H ^^4^1 ^11^ 4^fl4^ m$ ^4*4* 4«i4^ ^4«e^1; ^ 

47) ^12 ^7Hfii 2l^ofl ^hisi<h #7l 7112 %7)°}s>\ ^4f-4* 4^)14^ 44-3 34-§-4# 4^4^ 44«^l <: ') 
3 
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5. 



*ii 4 ih flow. 



#7) ^M. el|ol37> ^71 #3^°fl ^l7>S]fe Sl^^o| ^3^5] j^Bj-^o)] tflg^. ^1^.03. f^Sl<H 
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